Alterations in the sialic acid content of the rat glomerular filter in aminonucleoside nephrosis.
A daily injection protocol with puromycin aminonucleoside (PAN) causes loss of sialic acid from the glomerular filter. These changes have been studied previously by colloidal iron staining, but we have recently shown that phosphotungstic acid (PTA) at low pH allows the demonstration of sialic acid groups in the glomerular basement membrane in ultrathin sections of glycolmethacrylate(GMA)-embedded rat kidney. With this technique the slit diaphragm is seen as a continuation of the luminal cell coat and the method also gives an idea of the sialic acid distribution at the podocyte plasma membrane. The availability of this method made it possible to reevaluate the results obtained earlier in aminonucleoside (PAN) nephrosis indicating a decrease in the sialic acid content of the glomerulus. Although there are changes in the epithelial architecture, the ultrastructural appearances of the basement membrane are only slightly altered in PAN nephrosis. Detachment of epithelial cells was variable in different animals. Seven days after the first injection of PAN, staining with PTA revealed local defects in the lamina rara externa which later became more extensive. In PAN-treated animals the luminal cell coat showed reduced staining and large areas of the plasma membrane were completely devoid of a cell coat. These changes coincided with the onset of heavy proteinuria. The results indicate that both the basement membrane and the epithelial plasma membrane are affected in PAN nephrosis, as revealed by decreased staining for sialic acid-containing molecules in the basement membrane and by changes in the epithelial cell coat. The defects in the cell coat material point to functional alterations at the level of the slit pores and it is suggested that the decrease in sialic acid content of the lamina rara externa may be partly responsible for defects in the size-selective filtration barrier in PAN nephrosis.